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Introduction
Pay rates for public sector workers throughout most of Europe and parts of the United States are centrally negotiated and heavily regulated: for example, by applying common scale rates across local employers. This can have a number of important implications. First, national wage setting often leads to spatial variation in public sector pay differentials relative to private sector outside options. Second, national wage setting means that wages cannot adjust to reflect spatial differences in the disamenity of working in a public sector occupation. These facts lead to the natural inferences that (all else equal) in areas where regulated public sector pay is low relative to private sector pay, or in areas where the disamenity of the public sector occupation is high, public sector workers are of lower quality (and vice versa) .
In this paper we utilise a unique dataset to analyse the impact of centrally regulated pay on the quality of a particular group of public sector workers: the police in England and Wales. Our paper is the first to our knowledge to consider simultaneously both the aforementioned channels through which national wages may affect quality, and we provide empirical evidence in support of both relative wages and the disamenity of policing affecting the quality of applicants to the local police force. Furthermore, the novel data that we use -individual test scores from the national assessment required of all applicants -provide a direct measure of 'quality' pertinent to the occupation in question, and therefore represents an improvement over the existing literature that has relied on inference from prior schooling or institutional performance.
Our work brings together two strands of the existing literature. First, our paper augments studies which confirm the proposition of Borjas (2002) that lower pay of public sector workers relative to outside options lowers the supply and worsens the quality of employees in the public sector. A number of studies, notably Nickell and Quintini (2002) in the United Kingdom and Hoxby and Leigh (2004) and Bacolod (2007) in the United States, use pre-entry educational test scores as measures of ability and show that temporal and/or spatial variations in public pay relative to private pay affect public sector recruitment. In similar vein, a recent paper by Dal Bó, Finan and Rossi (2013) utilises an interesting public sector recruitment drive with a degree of randomisation of pay offers to show that higher public sector wages and better job attributes attract higher quality workers to the public sector, as measured by IQ, personality and aptitude tests. The implications of differential worker quality on public sector performance have been noted in some studies. Propper and Van Reenen (2010) suggest that spatial variations in mortality rates across public hospitals in the UK's National Health Service can be linked to differences in worker quality arising from these relative pay disparities and therefore indirectly to centralised pay regulation.
1 Propper and Britton (2012) obtain the same result in terms of regulation of the pay of public school teachers and school performance in England, with similar findings on teachers in the United States by Hanushek et al (2004) .
Second, our paper builds on the literature on compensating variation and wage differentials. In the standard approach, in competitive labour markets wage differentials in part compensate for the non-pecuniary (dis)advantages of a particular occupation (Rosen, 1986) and for the (dis)advantages of locating and working in a particular geographical area (Roback, 1982 (Roback, , 1988 . Where wages are centrally regulated, such compensating adjustments do not occur (at least, overtly) and the quality and composition of the workforce is thereby affected by these (dis)advantages.
Although in some public sector occupations, variation in non-pecuniary characteristics within the occupation may be relatively limited, there is some evidence of this variation being a factor in the supply of workers to public health care (Di Tommaso, Strom, and Saether 2009) and it is most certainly true that, for example, inner city policing is a very different form of police activity from policing a largely rural area. Hence, we expect local variations in the nature of policing to play a significant role in spatial differences in recruit type and quality in the police service when wages are centrally regulated.
The police labour market has been studied much less in recent years than other public sector occupations such as teachers and workers in health professions (notwithstanding the contribution of Mas (2006) on decentralised pay arbitration awards to police officers in the United States). It should be noted that, unlike in the United States, pay of police officers in England and Wales is broadly set within a national framework, with little variation in pay (at least, outside London). To set the scene Figure 1 illustrates the geographical variation in police relative wages resulting from centralised wage-setting, mapping the average position of junior police officers in the local hourly wage distribution for the 43 police forces of England and Wales.
Not surprisingly, junior police officers lie at a higher percentile of the hourly wage distribution in predominantly rural police force areas and are significant lower in the wage distribution in the relatively affluent areas around London.
The paper now proceeds as follows. In section 2 we describe the police recruitment process in England and Wales. In section 3 we introduce a simple theoretical model, which produces some testable implications of the impact of national wage setting on applicant quality. In section 4 we describe our empirical approach and the data used, while section 5 presents our results. Section 6 concludes.
Institutional context
Law enforcement in England and Wales is undertaken by police officers attached to 43 territorial police forces operating at the county or metropolitan level. 2 There is not the 'layering' of federal, state and local police forces found in the United States, although there are now some specialist national agencies including the National Crime Agency. Pay levels are set through national negotiating procedures and are broadly uniform across forces, although officers in London receive a flat 'London weighting allowance' worth from 5-10% of pay by pay grade.
3
The police recruitment process in England and Wales has several stages. It can be summarised as follows (see also HMSO, 2012, pp.76-88 and 661-673) . Would-be police officers apply to their local police force, which operates a screening process to sift out unsuitable candidates such as those who fail basic standards of physical and financial fitness, have a criminal record etc. This first stage can be somewhat ad hoc.
HMSO (2012) ('The Winsor Review') noted:
"Candidates must apply to a police force using a standard application form.
Given the number of potential applicants, forces will generally apply a practical sift of potential applicants before deciding those who are to be given an 2 Scotland and Northern Ireland each have a unified police force.
3 For further discussion of the police remuneration structure, see HMSO (2011) and Crawford and Disney (2014) .
application form as a first stage in the recruitment process. This can involve requiring potential applicants to attend a familiarisation event… Other forces may simply limit the number of forms that are printed… [One force] had a small number of police vacancies, and decided to limit the number of printed application forms to 500. The first 500 people who telephoned the force on an appointed day received the forms…" (ibid, p.77)
In addition to filling out the application form, some forces may also require a certain level of minimum educational achievement (such as a qualification at A-level equivalent) and set other, additional criteria, such as possession of a clean driving licence. The application form contains a competency-based questionnaire which must be filled in to a satisfactory standard.
Candidates who achieve this standard in the questionnaire are then submitted to the national recruitment assessment process, administered by the National Policing 
Theoretical model
Here we set out a simple model is to illustrate why a nationally regulated wage for police officers can result in spatial variation in the quality of police applicants.
Consider an economy with two regions, , in which there are region specific prices and respectively, and (potentially) region specific wages. In each region there are two occupations, , where is the superscript for policing and the superscript for all other occupations. The labour market for policing is regulated in that there is a nationally set wage ( ), while the labour market for other occupations is unregulated and wages potentially vary between the two regions.
Workers come in many skill types, . 'Skill' in this specific context should be interpreted as an aptitude for police work. This aptitude depends not just on observable characteristics (such as education and experience) but also potentially on characteristics that are not just unobserved to the researcher but which may also be unobserved to the sponsoring police force and to the applicant themselves, as illustrated by the fact that some candidates fail to achieve the required standard in the national assessment.
Utility of workers is given by , where the termreflects the disutility of working in a particular occupation.
The theory of compensating differentials suggests that wages in the large unregulated sector (or region specific prices) will adjust to compensate workers for differences in amenities between regions. Equalisation of utility suggests:
In contrast, wages for the police are set nationally . They do not vary by skill type, and cannot adjust to compensate workers for spatial differences in either amenities, prices (which can be taken as exogenous to workers in the small police sector) or the disutility of policing. In other words or equivalently,
What are the implications of this lack of flexibility in police wages for the supply of police applicants? Suppose for simplicity that workers choose between the police and the other occupations conditional on their existing location. (This could be interpreted as workers facing a cost of migration that is greater than the regional variation in the utility from working in the police.) Then a worker of skill type in region will want to work in the police if:
Rearranging the above equation indicates that a worker of a given skill type will want to work for the police if the relative real wage premium, , is sufficient to offset the greater disutility of working in the police . Preferences for policing are therefore increasing in the relative wage paid in the police compared to other occupations, , and decreasing in the disutility of working in the police compared to other occupations, .
Denote the supply of workers of skill type in region by , and suppose that a proportion, are seeking a job in a given period. The supply of applicants of skill type to the police is given by:
The total supply of applicants is given by and the effective supply of potential recruits is given by where is the probability of a skill type passing the national assessment.
Under the natural assumption that wages in the unregulated sector are increasing in skill type, this simple model yields a number of testable implications for spatial variations in the quality of police applicants. The quality of police applicants will be greater in regions where:
-the relative real wage paid in the police compared to other occupations is higher;
-the disamenity of working in the police compared to other occupations is lower;
-there is a greater supply of better quality workers;
-the probability that workers are job seeking is higher;
The first two of these in particular arise as implications of wage regulation in the police sector, and we provide empirical evidence in support of these propositions in the remainder of this paper.
Empirical strategy and data
Our empirical approach for considering the role of local wage conditions and spatial variation in the disamenity of policing on the quality of police applicants is based on data for over 41,000 applicants who were submitted to the police recruitment national assessment in the period 2007-10. 5 Consider the simple equation:
Where S i is the average quality of an individual police applicant as measured by their score in the national assessment; is the local police wage; is the local outside 5 Few candidates were submitted in the two years after 2010 due to cuts in spending on the police as part of the then-Coalition government's austerity programme.
wage they could obtain, is the local disamenity of policing, X r is a vector of other local area controls and is a set of time dummies. The implications of the simple theoretical model previously described are that and should be negative. Given that police salary scales are set nationally, and the salary scale for officers of a given rank are relatively short, there should be little spatial variation in the police wage and should collapse to a constant. However, we test the sensitivity of our results to this assumption in Section 5.
We consider two further extensions of the model. The first is where we additionally control for a vector of individual characteristics, in the above equation. We interpret these measured characteristics (such as age, education and type of previous experience) as observable indicators of skill type, k, as in our economic model.
Hence, whether applicant scores are associated with local wage conditions and the disamenity of policing then depends on the extent to which any previously identified relationship arises from attracting (or dissuading) applicants with certain observable characteristics that are associated with higher quality, as opposed to arising from attracting (or dissuading) applicants with unobservable quality.
The second extension is straightforward: we directly examine the likelihood that candidates with certain observable characteristics apply to the national assessment as a function of spatial variation in the outside wage and the disamenity of policing.
Since there is considerable spatial variation in the characteristics of applicants, this specification provides further evidence on the determinants of the quality of applicants.
The quality of police applicants
Our measure of the quality of police officers is applicants' scores from the SEARCH national assessment. For candidates who undertook the SEARCH assessment between 2007 and 2010 we know which police force put them forward for assessment, and have data on their overall score, and their scores for three particular competency areas: oral communication, written communication and respect for race and diversity (RfRD). We also have data on characteristics of the candidates (age, education, ethnicity, previous employment, prior experience in the police). We use these both to explore the relationship between observable characteristics and applicant quality, and to examine the channels through which spatial variation in relative wages and the disutility of policing affect the average quality of candidates.
Due Respect for Race and Diversity and 50% overall. 7 It is notable that the test of oral communication provides little discriminatory power between candidates, and furthermore that very few candidates fail to achieve the required scores for oral communication or RfRD, even the though the latter exhibited a wider score variation.
There is the greatest variation across candidates in scores for the written assessment, and in 2008 13% of candidates failed to achieve the 44% pass mark.
The scores achieved by candidates vary systematically with individuals'
characteristics. The regression analysis presented in Table 2 illustrates the characteristics associated with higher scores for each competency area, and a higher probability of passing overall. On average women score more highly in all areas than men, those with greater levels of education score more highly than those with lower levels of education and those with previous experience as a Police Community Support Officer or Special Constable score more highly than those without such experience. Candidates of white ethnicity score somewhat higher in most areas than those of mixed white ethnicity, but higher across all areas than those of other ethnicities. Some of these results, as expected, indicate differences in human capital 6 There are nine exercises that make up the SEARCH assessment, and each competency area is assessed in one or more exercise. Each time a competency area is assessed candidates receive a score between 0 and 3. Their final score for each competency area is then the sum of these scores, divided by the total possible score for that area. Table 1 describes which competency areas were assessed in which exercises in 2008. For example, written communication is assessed three times, so candidates can receive 10 possible scores (0, 1, 2, 3, 4, 5, 6, 7, 8 or 9 out of 9). 7 The pass marks were set at these levels in November 2007. Prior to this the pass marks had been 44%
for written communication and 60% for oral communication, RfRD and overall. These pass marks may play an important role in signalling the quality of applicants that is expected by the police service. Winsor (HMSO, 2012) recommended an increase in pass marks, including those for written communication, but these have not been introduced at the time of writing.
across applicants, other results clearly reflect the applicant self-selection implicit in our theoretical model.
Estimating police wages and outside wages
While our empirical approach to wage variation has much in common with past studies that have explored the relationship between relative pay and workforce quality, our treatment of wages and differs somewhat. Since we are measuring the quality of police applicants, many of whom are young adults at the start of their working lives, we typically do not observe an outside contemporaneous wage for these individuals. 8 Furthermore, it is not clear that it is necessarily starting salaries that motivate career choice, or whether applicants are more forward looking.
We therefore suppose that applicants base their career choice on how wages in the police compare to the average wages of all employees in their local area, after controlling for employee demographic characteristics.
More formally, we estimate:
where is the wage received by an employee, is a vector of individual characteristics and is a set of police force area dummies. The estimated value of is an indicator of the local area fixed effect on the average outside wage, which can be used for in our estimation of above. Note that since these coefficients are themselves estimated, we bootstrap the two-stage process in order to produce appropriate standard errors around our estimates in the second stage estimation of .
We estimate in our baseline estimates using data from the Labour Force Survey (LFS). This is a quarterly household survey, with a rotating panel element in which households are interviewed for five successive quarters. The LFS data contain information on individuals' earnings (which is elicited in two of the five quarters), and demographic information on which we can condition wages. The data do not contain identifiers for the police force area in which an individual lives, but do contain local area identifiers which can be roughly aggregated up to police force areas. We pool LFS data from 2005 to 2010, and estimate controlling for sex, age, age squared, education, ethnicity, interactions between the quadratic in age and education, and time dummies.
The distribution of estimated area fixed effects is illustrated in Figure 3, where is the wage received by an employee, is a vector of individual characteristics, is a set of police force area dummies, is a dummy for whether the employee is a police officer, and is a set of interaction terms. In both cases the individual characteristics controlled for are simply sex, age and age squared, since these are the only demographic characteristics available in the ASHE data. In Section 5 we test the sensitivity of our main results to the assumption that there is no spatial variation in the police wage by controlling for the relative wage , using , rather than just controlling for the outside wage using .
Disamenity of policing
One of our main contributions in this paper is that we explore the relationship between relative pay and workforce quality while simultaneously allowing for spatial variation in the disamenity of policing. The indicators of disamenity that we control for are the crime rate (number of reported crimes per 1000 population), and composition of reported crime (the proportion of crime accounted for by 11 encompassing categories: theft, criminal damage and arson, domestic burglary, nondomestic burglary, public order offences, shoplifting, vehicle crime, violence without injury, violence with injury and other). We anticipate that a higher crime rate, and a greater proportion of crime being accounted for by violence with or without injury, would imply a greater disamenity of policing than a lower crime rate and a greater proportion of crime being accounted for by 'softer' forms of crime. 
Other controls
In all our specifications to estimate we include a dummy for London, since there is a cost of living adjustment made to the wage of police officers in London. We also include time dummies to control for time trends in the quality of the national workforce (or apparent quality, if over time candidates learn how to 'game' the assessment), and annual variation in the difficulty of the national assessment (the exact exercises involved typically change annually).
Other controls for local area characteristics are also important to reduce concerns that there are unobservable area characteristics that make it more likely that higher or lower quality individuals would apply to the police in a given area (i.e. selection effects). We include controls for the local unemployment rate, and the availability of skilled labour in the local area, as measured by the proportion of the local population aged 25-55 (inclusive) who have a degree, the proportion whose highest qualification is A-levels (or equivalent) and the proportion whose highest qualification is below GCSEs (or equivalent). These time-varying local area controls are estimated using the LFS.
The theoretical model presented in Section 3 also predicted that higher quality individuals would apply to the police in a given area if living costs were lower (since then a given wage premium for working in the police would result in a greater increase in purchasing power). A lack of suitable data means that we are unable to control for local area differences in the general level of prices (let alone the price of a basket of goods that police applicants may on average purchase). However, we can include as a control the local area average house price, as an indicator of spatial variation in the general level of prices. We construct a measure of police force area average house price using Land Registry data on median house prices by local authority area, and aggregating these to police force areas by weighting according to the geographical distribution of households in the LFS. It should however be noted that, insofar as house prices also capture spatial differences in local amenity values, the association between house prices and police quality cannot be signed a priori. The largest variation in average scores achieved is for written communication, as might be expected given this was the competency area with the largest variation in scores across candidates (shown in Figure 2 ).
Results
The demographic composition of candidates put forward for assessment also differs across forces, and this could drive some of the differences in the average scores achieved by candidates (given that, as described in Table 2 , some individual characteristics are associated with higher scores). Variation in the composition of candidates is summarised in Table 3 . There is relatively little variation in the average age of candidates put forward by forces. In contrast, the proportion of candidates who were men varies from less than 62.6% for one quarter of forces' annual submissions, to over 71.1% for one quarter of forces' annual submissions. Notably in the vast majority of cases this proportion is over 50% (despite women performing better on average in assessment -see Table 2 ). There is also considerable heterogeneity across forces in the average educational qualifications of their candidates, and the proportion of their candidates who have prior experience as a Special Constable or Police
Community Support Officer.
The question we seek to answer is whether this variation in the average quality of candidates across forces is associated with variation in the outside wage (estimates of which were illustrated in Figure 3 ) and/or variation in the spatial disamenity of policing. These are the two channels through which our basic model suggested that national wage setting could affect applicant quality.
We start in Table 4 by presenting estimates of the association between outside wages and applicant quality when we control for time, whether applicants were put forward by the London Metropolitan Police, the availability of skilled labour in the local area, the local unemployment rate, and local average house prices. In line with our model, a higher outside wage (and therefore a lower relative wage for policing given the nationally set police wage) is associated with applicants performing less well overall, and scoring less well for written communication and Respect for Race and Diversity.
However, a higher outside wage is also associated with candidates on average scoring more highly for oral communication, despite the lack of variation in oral test scores (see Figure 2 ).
In terms of the other covariates that our simple theoretical model suggested may be associated with quality, the picture again varies by the particular measure of quality considered. A higher unemployment rate is associated with higher average performance for written communication, but lower average performance for Respect for Race and Diversity. Our theoretical model suggested that a greater rate of jobseeking of skilled workers would increase the average quality of applicants. However, it may be that the local unemployment rate does not adequately capture this, and that the composition of those who are unemployed is important and varies spatially. Our model also suggested that areas with a greater stock of higher quality workers should have higher quality applicants to the police. Our results suggest that a higher proportion of the local population with higher levels of qualification is positively associated with average applicant for Respect for Race and Diversity, but is negatively associated with average scores for oral communication and written communication.
House prices are found to have a positive association with scores for written communication and Respect for Race and Diversity, and overall scores, but a negative association with oral communication. This result is perhaps surprising, since all else equal a higher local price level would mean that a given wage premium for working in the police would imply lower additional purchasing power, and therefore might be expected to have a negative impact on the quality of applicants. However, house prices are an imperfect measure of local differences in the cost of living, and, as mentioned previously, could be indicative of other aspects -for example, areas with higher house prices might be more pleasant, have lower crime rates and be easier to police, and so have a lower disamenity of policing than other areas.
Once we control for spatial (and time) variation in our anticipated indicators of the disutility of policing our results are strengthened in the predicted direction. This is illustrated in Table 5 . We now find a larger negative association between outside wages and average applicant scores for written communication and respect for race and diversity, average overall scores, and the pass rate. There remains the unexpectedly positive association between outside wages and average scores for oral communication, however it is worth reiterating that there is the least variation in candidate scores (and in forces' average candidate score) for oral communication.
Turning to the association between applicant quality and the disamenity of policing itself, for all measures of quality the indicators of disamenity are jointly significant using standard F-tests. We find that a higher level of crime in the local area in the year prior to application is associated with lower average applicant scores for written communication and respect for race and diversity, lower average overall scores, and a lower pass rate. This would be consistent with our prior that a higher crime rate is a disamenity of policing that would (all else equal) deter higher quality individuals.
Similarly, we find that a higher proportion of crime being accounted for by violent crime (with or without injury) is associated with lower quality applicants on all measures.
These results therefore provide broad empirical support for the main predictions of our simple model: applicant quality is negatively associated with higher outside wages (which, given a nationally set police wage, imply a lower relative wage for policing), and is negatively associated with the disamenity of policing (which also cannot be compensated for given the national wage structure).
Throughout this analysis we have assumed that police wages do not vary nationally, and therefore that spatial variation in the relative wage for the policing is completely reflected in spatial variation in the outside wage. In Table 6 we test the sensitivity of our results to this assumption. First, we illustrate how our results are affected by using as our measure of outside wages the fixed effects estimated from the ASHE data.
Note that these differ from those estimated using the LFS (used throughout the rest of the analysis in this paper) not just because the data source is different, but also because with the ASHE data we can estimate the spatial variation in wages conditional on age and sex only. This yields results that are qualitatively similar, but quantitatively slightly smaller, than our main results.
Second, we illustrate how our results are affected by controlling for the local relative wage rather than just the outside wage. This addresses the potential concern that police wages, as opposed to scale rates, are not completely national -for example, that higher wages could be paid by forces 'over-promoting' its officers up the pay scale in areas where recruitment or retention is made more difficult by higher outside wages. The results are shown in the bottom panel of Table 6 ; note that we would now expect the sign on the relative wage to be opposite to the sign on the outside wage, since a higher outside wage implies a lower relative wage (for a given police wage).
The results are broadly in line with those estimated just using the outside wage, suggesting that our main results are not affected by our assumption that (conditional) police wages do not vary spatially.
Finally, we turn to a brief discussion of how the association of quality with outside wages and the disamenity of policing manifests itself -in particular, whether it is driven by candidates with particular characteristics (observed skill types) being more or less likely to apply. Table 7 illustrates the impact on our headline results from and outside wages, and quality and disamenity, but does not eliminate them. This suggests that part of the effect of national wages is to influence the composition of applicants in terms of their observable characteristics, but in large part the effect comes through differences in unobservable quality of candidates. Table 8 presents the results of regressions that explore the association of candidate characteristics (mean age, and the probability of being female, having A-levels or higher qualifications, being of white ethnicity, and having previous policing experience) with outside wages and the disamenity of policing. These suggest that higher outside wages (i.e. a lower relative wage for policing) are associated with a lower average age, and a smaller proportion of applicants who are female and who are of white ethnicity. These are all characteristics that are associated with higher test scores (see Table 2 ). There is little association between the outside wage and the probability that an applicant has previous policing experience. However, variation in the prevalence of previous experience among applicants is likely to be driven by different forces' decisions regarding the role of Special Constables and Police
Community Support Officers in their workforce, rather than a selection effect of whether individuals with such experience go on to apply to be police officers. There is also little association between broad measures of the educational qualifications of candidates and outside wages. This may reflect selection issues. In terms of the impact of the disamenity of policing on candidate characteristics, perhaps surprisingly we do not find that a high proportion of violent crime is association with a lower proportion of female applicants. However, we do find that it is associated with a lower proportion of white applicants, and a lower proportion of applicants with higher qualifications.
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Conclusions
In this paper we have used a novel dataset to analyse the impact of centrally regulated pay on the quality of applicants to the police in England and Wales. This data -10 An interesting question is whether the nature of policing is endogenous to types of crime -for example, as to whether police are armed (which is not automatic in the UK) and in the nature of patrolling: see Southwick (1998) for a discussion in the US context. However we would not expect applicants to be aware of these differences across police forces.
individual test scores from the national assessment required of all applicantsprovides a direct measure of 'quality' pertinent to the occupation in question, are therefore represents an improvement over the existing literature that has relied on inference from prior schooling or institutional performance.
We provide empirical evidence of two distinct channels through which centrally regulated pay affects workforce quality. First, central wage setting implies relative wages between the police and other occupations vary spatially and we demonstrate that higher outside wages is associated with lower quality applicants (as measured by their test scores). Second, national police wages cannot adjust to reflect spatial variation in the disamenity of policing, and we demonstrate that a greater disamenity of policing (as measured by crime rates and the proportion of crime that is violence) is also associated with lower quality police applicants. For the most part these impacts on applicant quality are not explained by an effect on the composition of applicants in terms of observable characteristics. However, higher outside wages do appear to slightly deter applications from women, older individuals, white individuals and those with higher levels of education (all characteristics that are positively associated with test performance), while higher disamenity of policing appears to deter older applicants and those with higher levels of qualifications.
In the context of the police in England and Wales, the impacts on quality of spatial variation in relative wages and spatial variation in the disamenity of policing offset each other somewhat: the association between outside wages and quality is weaker when disamenity is not separately controlled for. Whether this arises because the higher relative wage in some areas directly compensates those who would otherwise be put off by the greater disamenity of policing in those areas, or whether there are different 'types' of people -those who respond to monetary incentives and those who respond to non-monetary aspects of the job -is a topic for further research. However, what is clear is that studies that analyse the impact of national wages on workforce quality by considering only spatial variation in the relative wage potentially miss an important part of the picture. Spatial variation in the disamenity of an occupation, which cannot be reflected in local wages, may also be important, and in other settings may not have an offsetting effect on the impact of wage differentials on workforce quality. 
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Notes: In 2008 the required marks to pass the SEARCH assessment were 44% for written communication, 50% for oral communication, 50% for Respect for Race and Diversity and 50% overall. Notes: Sample size is 41,485. All regressions are the same specification as presented in Table  5 . For brevity only a limited number of coefficients are reported here; full results are available on request. Standard errors in the baseline regression are bootstrapped, 999 replications. 
